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ABSTRACT

In this s+ndy of childrent's aemory, two types Of
prasentation moies (pictures or werds) were crossed with two levals
of memory stra*tegy ("make 2 picture in your mind®™ or %“think 2f tie
wori®) to> coaprise four “reatments: see picturesthink picture, see
pictures/think word, see words/*hink picture, see word/think werd. The
stuly wias conducted vith 144 secord 1raders across three reading
levels from a suburban public scheol. S*imulil were 40 words chosan
from the concrete nouns in *he Pavio, et al. (1968 list and sinmple
lin2~irawing vissals representing each word. S*timuli were slide
profected onto a screen for *hree seczonds. After each siide tlre
screen was blank for three ssconds #9 allow subdects to think
sccoriing to irstractions of the obfect or word. A randomly ordered
and counterbalarced criterior tes* composel of 40 multiple-choize
items=~2) wodrd items and 20 picture Ltems--was administered two
minutes after presentation and again in alternate form after thraz
days. Resuits for menmory stra*eqv, presentation mode,. reading level,
test ao0i2, immediate and delaved test performance, and variable
interactions are presented. The data indicate that memory is better
for piztures than for worde ir bo*h immediate and delayed tests, but
the “think picture' strateav was not effective on the delayed teost,
Low reaiing aroup subjects. who had used the "think word" strategy
per formed siightly bet*er “*han "¢hink picture" counterparts on the
immediate tes* and substantiallv better on the delayed test.
(Authoxt/EKH)
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Introduction

TO THE EDUCATIONAL RESQURCES
INFORMATION CENTER (3RICY."

A rather common explanation for children's superior memory tor pictures
over words is that a picture stimulus also calls to mind the equivalent word
(for example, the subject sees a picture of a dog and thinks the word “dog"),
whereas a word stimulus is less likely to call to mind its equivalent stimulus
in a pictorial or other physical form (Paivio, 1971). Thus, it is reasoned,
individuals exposed to a picture may encounter the object in both picture and
word form, but individuals exposed to a word may encounter it only in word form.

A recent study by Sullivan and Filan (1979, Note 1) raises questions
about the adequacy of the above explanation. Subje:ts presented with simple
words and instructed to "make a picture in your mind of the thing the wofﬁ
stands for" presumably encountered each word in both word and picture form,
yet théir mean posttest score was significantly lower than that of subjects
under a "pictures-no imagery" treatment. '

The present study was designed to inﬁestigate children's memory for
picture and word stimuli under two induced mental strategies -- either
thinking of the 9bject or thinking of the word. Presentation mode was
crossed with mental strategy so that half of the Ss were instructed to think
of the item in the same mode in which it was presen'ted, and half were in-
structed to think of it in thg opposite mode. Thus, under the experimental

conditions half of the Ss were presumably exposed to an item in both picture

*Paper presented at annual convention of the American Educational
Research Associat#on, Boston, April 7-11, 1880.
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“and word forms, while the other half were exposed to it in one form only.
Memory was assessed on both an immediate test and a delayed test. The

study was conducted with'second graders across three reading levels.

Method
Subjects
Subjects were 144 second graders (median age = 8.4) from a suburban
public school.

Stimulus Matéria1s

Stimuli were 40 words chosen from the concrete nouns in the Paivio,
et al (1968), 1ist and simple line-drawing visuals representing each word.
A1l words were 2t the AA or A frequency in the Thorndike-Lorge (1944) word
1ist and had previously been taught at levels of the basic reading program
completed by all Ss. In the judgment of participating teachers, all words
were well within the reading repertoire of all Ss. The learning materials,
consisting of either a single printed word or its pictorial equivalent per
stimulus item were produced in the form of 2" x 2" slides. The slides were
randomly ordered, with the same order being used for both the 40 word slides
and the 40 picture slides.

Procedures

The two levels of presentation mode (pictures-words) were crossed with
two levels of me;ory stra;egy ("make a picture in your mind" or "think of the
word") to comprise four treatments: see picture~-think picture, see picture-

think word, see word-think picture, see word-think word. 3s were classified

by their teachers into three reading levels (high, middle, low) with equal

Ns at each level and were randomly assigned within each reading level to



~ traatment groups. Treatments were administered by trained experimenters
(Es) to intact treatment groups containing a total of 12 Ss from across
the three reading levels.

§s under the "see word-think word" condition were given the following
instructions:

“] am going to show you some words on slides today. You should try
very hard to remember each word."

"Mere's how to do it: First look at the word. Then when the word
goes off the screen, think of the word in your mind. Do this for
each word."

"After 1 show you the words, we are going to see how many words you
can remember. You can show me what good memories you have.”

Instructions for Ss in the "see picture-think picture" condition werg'
virtually identical to those for Ss in the ngee word-think word” condition,
except that "picture" was substitﬁted for "word" throughout the instructions.
The "see picture-think picture" instructions are shown below, with changes
from the "see word-think word" instructions underlined.

"I am going to show you some pictures on slides today. You should try
hard to remember each picture.

wHere's how to do it: First look at the picture. Then when the
jcture goes off the screen, make a picture of the object in your
mind. Do this for each picture.”

“After I show you the pictures, we are going to see how many pictures
you can remember. You can show me what good memories you have.”

Instructions for the‘*see word-think picture" condition were identical
to those for the "see word-think word" condition except that "make a picture
in your mind of the thing that the word stands for" was substituted for
"think of the word in your mind.” Instructions for the "see picture-think
word" condition were identical to those for the "see picture~think picture"‘
group except that "think of the word that the picture stands for" was sub-
stituted for "make a picture of the object in your mind,"

The s}ides were projected with an automatic advanc: carousel-type

4



projector onto & screen at the front of the classrcom. The projector was
programmed to display each slide for three seconds, followed by a three-
second blank-screen period for thinking of the object or word. The time
periods were derived on the basis of preliminary tryouts with small groups
of subjects. '

immediately prior to showing of the 40 experimental items, each group
of Ss was given practice in its'particular learning strategy through use of
four example items in the stimulus form (word or picturg) appropriate to the
treatment group. After four pre-selected slides (Siides 5, 15, 25, and 35)
in the 40-item sequence, E made a brief comment such as: "Don't forget to
make a picture of each object in your mind" or "Think of the word in your
mind." The comments were intended to remind Ss of the strategy they were
to use and tc keep their attention foéused on the task. A one-minute rest
break, during which Ss stayed in their seats without talking, was given after
Slide 20.

Criterion Test

The criterion test was composed of 40 multiple-choice items -- 20 word
items and 20 picture items. Each item consisted of a correct choice (the
word or its picture equivalent from the presentation phase) and two
distractors, which also were from the Paivio, et al., 1ist and the AA or A
frequency level in'ThorndiRe-Lorge. Thus, Ss responded to 20 items that were
in the same mode (word or picture) in the test as they were in the Ss particu~
lar presentation mode and to 20 items in the opposite mode. The test was
constructed in two forms: one in which the 20 randomly ordered word items
preceded the 20 randomly ordered picture ftems, and a second in which the
word-picture form and sequence were reversed. Test forms were counter-

balanced across treatment conditions,
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The tnitial criterion test was administersd fmmediately following
a two-minute break at the end of the presentation phase. The alternate
form (j.e.. for each S the form not taken as the immediate test) Qas
administered as a retention test three days later.

Design and Data Analysis

A 3 (reading levels) x 2 (presentation modes) x 2 (memory strategies)
x 2 (test modes) factorial design was employed. The first three factors

were between-subjects varjables. Test mode was a within-subjects variable. -

Data were analyzed using @ 3 x 2 x 2 x 2 univariate and multivariate

analysis of variance for both the immediate and delayed tests.

Results
Mean scores on the immediate and delayed tests are shown in Tables 1
and 2 respectively. The summary table for the univaéjate ANOVA is presented
in Table 3. Results are discussed below by treatment énd criterion factors.

Memory Strateqy

On the 40-item immediate test, the overall mean scoré of 33.17 for Ss
under the "think picture" condition was significantly higher tﬁan the mean
of 31.03 for Ss under the “think word® condition, F (1,132) = 8.72, p<.01.
The mean score of 31.77 for Ss whose treatment conditions were in two modes
(see picture-think word and see word-think picture) was slightly, but not
significantly, loier than %he mean of 32.43 for $s whose conditions were in
one mode only.

On the delayed test, overall means were 25.00 for the "pictures” memory
strategy and 24.15 for the “words” strategy -- a non~-significant difference.
Thus, the significant positive effect favoring the "think pictures” strategy

on the immediate test did not occur on the delayed test. The mean score
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(23.89) of Ss whose treatment conditions were in two modes w§§i3§§fﬁﬂ1ower

than the mean (25.27) of Ss whose conditions were in one mode dnixQ: N

Présentation Mode

The overall mean score on the 40-item immediate test was 33,27 for

-

Ss under “picture” presentation mode and 30.93 for Ss under the “word® -
mode. The difference favoring the picture mode was statistically signif~ \
jcant, F (1,132) = 10.38, p <.01.

Mean scores on the delayed test were 26.39 for the picture mode andﬁyl %
22.77 for the word mode. As on the immediate test, the difference favarin§ 
the ﬁicture mode was significant, F (1,132) = 15.35, p< .001. |

Reading Level N

The mean scores by reading level on the immediate test ranged from
30.68 for the low group to 32.99 for the high group. As expected, a
significant difference was obtained for reading level, F (2,132) = 3.87,
p<.05. Individual comparisons revealed that the mean scores of the high
and middle groups did not differ significantly, but that each of these two
groups scored significantly higher than the low reading group.

Mean scores by reading Yevel on the delayed test ranged from 21.98
for the low reading group to 26.25 for the high group and again differed
significantly across levels, F (2,132) = 8.76, p<.001. As on the
immediate test::there wa§.not a significant difference between the scores
~ of the high and middle reading groups, but each of these groups scored
significantly higher than the low group.

Test Mode
Mean scores on the two test modes'were very similar on both the

immediate and delayed tests. The mean scores on the immediate test were
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16.10 on the 20 picture items and 16.00 on the 20 word items: Mean scores
on the delayed test were 12.22 on picture items and 12.36 on word items.

Imnediate and Delayed Tes; Performance

As expected, performance declined from the immediate test to the
delayed test. The grand mean for thé 40-item imnmediate test was 32.10,
as contrasted with a mean of 24.58 for the delayed test. The delayed test
yielded patterns of differences that were very similar to those on the
immediate test., Of the seven significant differences (three main effects
and four interactions) obtained on the immediate test, as shown in Table 3,
four were also obtained on the delayed test. However, the other three
significant differences on the immediate test were not maintained on the
delayed test. There were no cases in which a non-significant difference
occurred between groups on the immediate test, but in which a significant
difference was found on the delayed test.

Interactions

'The most powerful interaction was a presentation mode by test mode
effect ocbtained on both the immediate and delayed tests. This effect may
be observed by examining the "Totals" column for pictures and words in
Table 1 and/or Table 2. On the immediate test as shown in Table 1, the
total scores for the picture presentation mode (Rows 1 and 2) are higher
on picture test items (18,36 and 16.83) than on word test items (16.31
and 15.03). Cé;versely,xthe totals for the word presentation mode
(Rows 3 and 4) are higher on the word test items (16.70 and 15.97) than
on the picture items (14.97 and 14.22). A similar pattern occurred in
the delayed test, as shown in Table 2. Signiffcant pfesentatfon mode by
test mode interactions were obtained for both tests: F (1,132) = 81.16,
p< 0001 for the immediate test and F (1,132) = 57.42, p<.0001 for the

i
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delayed test. These interactions reflect a pattern in which Ss under the
picture presentation mode perform better on picture test items, whereas 3s
under the word presentation mode perform better on word test item:. This
pattern was consistent aéross reading level, memory strategy, and time
of testing (immediate and delayed).

A significant interaction on both the imﬁediate and the delayed test
also was obtained for memory strategy by reading levef: F (2,132) = 4.63,
p<.05 for the immediate test and F (2,132) = 6.06, p<.01 for the delayed
test. This interaction is a result of the "think picture" strategy being
more effective with high readers and the "think word “strategy being more
effective with low readers.

Two significant interactions were obtained on the immediate test but
did not occur on the delayed test. A presentation mode by strategy by
reading level interaction reflected better performance by low readers
under the "think picture" strategy in the picture pre¥éntation mode and
under the "think word” strategy in the word presentation mode. A
presentation mode by reading level by test mode interaction indicated
that high readers scored better on word test items under the picture
presentation mode than under the word mode, whereas middle and low

readers scored better on word test ite:s under the word presentation mode.

P .
Discussion

The present study provides further data that call into question the
adequacy of Paivio's (1971) coding redundancy hypothesis. According to
this hypothesis, subjects who use a memory process that involves both a
visual and verbal encoding system should perform better on memory tasks

than individuals who use a process involving only one system. If this



explanation were correct, one would expect that subjects in the "see word-
think picture" and "see picture-think word” §roups (i.e., subjects encoun-
tering the stimulus in twe forms) would have achieved higher mean scores
than tﬁose in the "see word-think word" and "see picture~think picture”
groups. Such was not the case. In fact, subjects whosc presentation

mode and strategy were in one form only actually scored slightly higher

on both the jmmediate and delayed tests than did those who presumably
encountered each stimulus in both forms. )

The data indicate that memory is better for pictures than for words,
both as actual stimuli and, to a lesser degree, as objects conceptual ized
for memory purpeses. Significant differences favoring pictures over words
as the presentation mode were obtained on both the immediate and delayed
tests. This finding is generally consistent with the data from previous
research on memory for pictures and words. A significant difference
favoring the "think picture" strategy over the "think word" strategy was
obtajned on tne immediate test but not on the delayed test. Whereas the
significant effect associated with presentation of the stimulus in
picture form was strong enough to persist through the delayed test, the
effect associated with thinking of the stimulus in picture form was not.

The significant difference at the .0l level favoring the “think
picture” stratﬁgy over Epe "think word" strategy on the immediate test,
combined with the non-significént difference on the delayed test, seem
important as they relate to the effects of memory strategies cver time.
‘The‘present finding is consistent with earlier results obtained by the
authors {Sullivan and Filan, i3/9, Note 1). 1In the previous study, a

highly significant difference favoring a "think picture” strategy over a "no

1
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strategy” treatment was obtained on an immediate test, followed by &
negligibie difference Setween these treatments on a three-day delayed

test. The consistency of the findings regarding longer-term memory

effects from these two §tudies raises a serious question about the degree
to which experimental memory strategies, such as those used in the studies
by the present authors and in much of the recent imagery research, actually
result in better memory over an extended time period.

Despite the significant main effect favoring the “think picture® over

«*
the "thirk word" strategy on the immediate test, the "thirk picture”

strategy was not consistently the most effective across all three reading

groups. The differential effectiveness of the two strategies is indicated

" by the memory strategy by reading level interaction on both the immediate

and delayed tests. The significant main-effect difference on the immediate
test was due to superior performance by the high and middle reading groups
under the "think picture" strategy. Ss from the low reading group who had
used the "think word" stratzgy performed slightly better than their “"think
pictﬁre“ counterparts on the immediate test (30.75 to 30.62) and sub-
stantially better on the delayed test (23.50 to 20.46). Surprisingly,
among $$ who had used the "think word" strategy, low readers actually
scered slightly higher than high readers (30.75 to 30.42) on the immediate
test. o ‘

The resuif% of this‘study clear'y indicate, as did the 1979 study by
the authors, that the relationship between the form in which the stimulus
is initially encountered (i.e., the presentation mode) and the form in |

which it is recalled (i.e., tested) is a very important factor with respect

to memory for the stimulus. Subjects who were presented with stimuli in

[
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picture form performed‘better on picture items than on word items on
both the immediate and delayed tests. Conversely, subjects presented with
stimul{ in word form performed better on words than on piCtures on both
tests. This relationship occurred even in cases when the induced memory
strategy involved the opposite mode from the mode in which the stimulus
was presented. For example, when stimuli were presented in word form
but subjects were instructed to "think pictures,” subjects still con-
sistently scored higher on word test items than on picture items. In
contrast with the clear relationship between presentation mode and test
mode, the results did not {ndicate any important relationship between t
the form in which stimuli presumably were conceptualized mentally (i.e.,
“think picture”" or "think wofd") and the form of items on the test.

A potentially promising area for further research on memory strategies
relates to the effects of different strategies over time. The authors’
research indicates that significant immediate effects associated with use
of a mental imagery strategy do not persist in strength, even over a
threé-day period. It may be unreasonable to expect that longer-term
effects will occur when a particular strategy is used for only a few
seconds each with a single presentation of each stimulus. Increasing
such factors as length of presentation of a stimulus, number of presen-
tafians, forms in which the stimulus is encountered, and variety of
memory strateg{;s used m;y be necessary to obtain substantial longef-
term effects. Further research aimed at studying such factors and their
. effects on ihe memory process should be helpful in premoting our under-

standing of short-term and longer-term memory.
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Table 1
MEAN SCORES ON IMMEDIATE TEST

Reading Level and Test Mode

Grand
Presentatior Memory High ___Middle Low Totals Totals
Mode Strategy Pics Mords Pics Words Pics Words Plcs Words P+d
Pictures Think Pic 18.83 17.17 18.17 16.92 18.08 14.83 18.36 16.31 34.67
Think Word 16.92 15.92 17.50 14.92. 16.08 14.25% 16.83 15,03 31.86
Words Think Pic 17.37 17.92 14.67 16.92 13.08 15.25 14.97 16.70 31.67
Think Nord 13.50 14.50 14.83 16.58 14.33 16.83 14.22 15,97 30.19
Totals 16.61 16.38 16.29 16.34 15.39 15.29  16.10  16.00 32.10

Totals for *Reading: Hi = 32,99 **Pres, Mode: Pics = 33.27 **Strat: Think P = 3N17 Test Mode: Pics = 16.10
t 144 Main Effects: Med = gg.gg Words = 30.93 Think W = 31,03 Hords = 16.00
¢ Low = 30.

sSignificant at .05 level, ** Significant at .01 level

Note; The totals for main effects shown benesath the table for readingnleiel. presentation mode, and memory 16
sirateqy are mean scores on the 40-1tem (20 pictures + 20 words) test. Mcans shown within the table ‘ 15
aml heneath it for tost mode are based on the 20 items in cach mode, rather than on 40 ftoms.

N - 144, Cell sizes are 12,
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Table 2
MEAN SCORES ON DELAYED TEST

Reading Level and Test Mode

cading Leve c trand
pPresenlat fon Memory ___Nigh _*H_lt_l_(jlg__. o _bow - Totals Totals

Mode Strategy Pics  Words Plcs Words Plcs ~ Words Pics = Words P4

Pl tures Think Pic 15,83 14,00 14.83 13.42 12.8Y 10.17 14f97 12.653 27.50
Think Kord 13.92 12.92 13.50 12.08 12.58 10.83 13.33 11.94 25.21

. Vords Think Pic 11.83 15.17 9.75 12.83 8.50 9.42 10.03  12.47 22.50
Think Nord ' 9,50 11.83 10.83 13.33 11.25 12.3) 10.53 12.50 23.03

) Totals 12.,7 13.48 12.23 12.92 11.29 10.69 12.22 12.36 24.58

If; Totals for *asfeading: Hi = 26.25 ***pres, Mode: Pics = 26.39 Strat: Think P.g 25.00 Test Mode: Pics = 12.22

Main Effects: Med = 25.15 Words = 22.77 Think W = 24.15 Words = 12.36
low = 21,98
S | ' ' | ' : ' 1°7
sttsignificant at .001 Level -
) . .
Note: The totals for main effects shown beneath the table for reading level, presentation mode, and memory .

strategy are mean scores on the 40-{tem (20 pictures + 20 words) test. Means shown within the table
and beneath it for test mode are based on the 20 items in each mode, rather than on 40 ftems.

. N = 144, Cell sizes are 12, y )




Table 3

oo Source Table for Univariate ANOVA for
Eoo o - Words and Pictures on Immediate and Delayed Tests

Source of
Variance df MS Univariate F p <
Presentation W4P1 1 196.00 . 10.38 .01
Mode (PM) W+PD ] 413.44 15.35 .001
Strategy (s) W+P1 1 164.70 8.72 01
| W+PD 1 13.44 .50 ns
Read Level W+P1 2 73.05 3.87 05
(RL) W+PD 2 235.90 8.76 001
PM x S WePI. ] 16.00 .85 ns
W+PD ] 46.69 1.73 ns
PM x RL W+P1 2 3.06 .16 ns
W+PD 2 8.97 .33 ns
S x RL . W+Pl 2 87.38 4.63 .05
W+PD 2 163.22 6.06 .01
PM x S x W+PI 2 68.40 3.62 ‘ .05
RL W+PD 2 R5.76 2.07 - ns
Test Mode W-P1 _ 1 - 1.36 .23 ns
(™) W-PD ] 10.03 1.06 ns
PM x TM. W-P1 1 484 .00 81.16 .000;
W-PD 1 544 .44 57.42 .0001
S x ™ W-Pl 1 .69 17 " ns
W-PD 1 1 .01 ns
RL x T™™ W-PI 2 .88 .14 ns
W-PD 2 27.13 2.86 ns
PM x S x W-Pl 1 .44 .07 . ns
™ ; W-PD 1 10.03 1.06 ns
PM x RL x W-PI 2 21.90 3.67 .05
™ W=PD r 4.17 .44 ns
.S x RL x W- Pl 2 10.55 1.77 ns
™ N-PD 2 2.26 24 . ns
PM x § x W=-Pl 2 2.84 .48 ns
“RL x TM W-PD 2 1.38 .15 ns
< Between Subj. W+P1 132 18.88
i {Error) W+FD © 132 - 26.93
s Within Subj. W-PI 132 5.96
(Error) | W-PD 132 9.48
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